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umm 1 ] 

m-f ^^m^-y ^ -J IBli:*? fe-e ^ o T . 

[ft ^RTl 2 ] 

1 \z^\^^X. 

n Co ~n Cn ^-^(OmMh L 7t C t =^ t f ^ '1^ H 9 "7 ^'^'fB^^^feo 

3 ] 

% ^ . h^K-^^^ if y y ^ V ^ IBIi^# \z WM L T . J: 19 IBIi $ tt/i 7" ^ 

[ft 4 1 

1^rlB^^-^<t^^°3^->{±, ttriB^f4lii*7-'n'y^l-^tt^M*m^n h L/it ^(7), ^ C 

umm 5 ] 

•7*^ vi5';Hf$&^ 2^7511 ft tw^mu. m2^=^mmzm'^^^xmi^^^^m^Mmm- 

KX^ mm^m L . m^.it h^\z-^^xi y y ^ v § b«# Mit l t . t^;^ t:: J; <9 w 
IB 2 ^TClift^iBii-r ^ * n i^--^ 7 ^ ^'IBii^g^-^ o 

HulB^rBm^Sil^fi. tfrfB2^7nMftlcj3tt^ 4 m±co^co®**#fill|*-7-'n y 

-yt^^^^^x 2^7tm^^m^ir:h iz^fifz^t^s^^tir^^^u^yy ^ 

[W« 6 ] 

Bfria^&1«Pffti^ tfrlB-f-fiH*7-~n<;'i5'tC:fett^ 11*15: ^iii:Lfci:iO. „ Co 

~„ Cn tx<DmMi^iz^L\^mm<D^-^it^-^^-yim^-t&xdiiz-^fLfz^t^mwL 

tir^^n ^yy 4 y ^fiB^Wo 

Pd')\^mm't2'A%mmz^mL. m2^7ummz^<s\^^x^m^^m-^f^fzmi^ 

it^. mm^hmzvt^u v-y y ^ -y ^tzmmmzmM'Lx^ =^wm\zx ^tm^^f^tzT^ 

V ^ ;Htfll^ > Mft^mffl 2 '^7t±m^^\z i !9 S^l- .i^ D 9 -7 ^ <7 ^ ^ V 

CO O N tf >fe ;v^^ffi^g J: >9 ;^aj tL/i O N If -b ^ > ffflB 2 ^Tn^fe^m 
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umm 8 ] 
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[0 0 0 1 ] 
[0 0 0 2] 

iBiii- ^i^ n 9 7 -f iBii:;&-^:S.t/^®>6^^ab ^ o 
[0 0 0 3] 

[0 0 0 4] 

^iui. m^MWfyij^ho^u 7. h-^ KX-oxn^^co^y y^y-f^~ }- (BER) 
[0 0 0 5] 

^ Z> 4 ^'^J6/^81ii*>1='-e<7)ONtfi5'-b v> O F F ^ -b 
[0 0 0 6] 

^oT. m+:5"~mW:5"lii*(75t^'-C\ |^tB^*^^-*;^coOFFti°i^-fe;vi:ft/jN<OONtf 
[0 0 0 7] 

mmwj^n^^tm^m^^M. ^i6f*i6 ^,:l^7t^t^^t- 2 m*;^^^ on/off ( 

[0 0 0 8] 
[0 0 0 9] 

Mx.{i\ 611*^ 1 ^7 ^ LT. ^<7) 9 "^<^ 3 ll*>0^'ON. 3 M^^ii^'O F F ^ 9 

^f^^b^-r:^^^^\ i-o<Dmmy^u y i^xmMx^i>mm^^^-yit. e cs =2oai9s 

ip-^61i*T?4 \£y V^mM.X-^^^tl<zfj:;ho 
[0010]' 

mmmii^M^^^y vwL<Dit^ m^im] tLfzt^. mmmaw^'imKitmir 

So mfm^W-W^t'^XiiW^itm:^^ 5 0 %x^&:^K 6 M*^ 1 :7^^n y ^ t-t^W^it 
[0 0 1 1 ] 

^ F^(7) O N tf ^ -b i>m^ . If -^-ft^/^^' 1 0 0 % 
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[0 0 12] 

1 n ^ X-mmx ^i>/-^^~ ymi 256ai9t^l9> t^-^-fb^fi 8/9 = 89% 

[0013] 

[#^#ltAKll J. F. Heanue et al. Science 265,749(1994) 

B. Marcus, "Modulation Codes for Holographic Recording 
" in Hans Coufal et al. "Holographic Data Strage, " Springer Verlag(2 
000) p. 283 

mmm^k LXvt-t^ mm] 

[0 0 14] 
[0 0 1 5 1 

[0 0 16] 

mm t M'ik-t ^fzt> (D^m 

[0 0 17] 

^^qifij-e ^ ^ ii^^i}^^fzo 
[0 0 18] 

[0 0 19] 

(1) r^V'^)vmmi'k2^A7mmzm^\^. M2^7G®fti;^c?v^Tt;'f«^^r^^ 
m^mBir^^su^y ^ y ^Mzmyomx^-ox. mm2 ^^Ttrnm^^if^ 4 iik±om(Dm 

^ - > $ -li-T 2 ^Tcmi^^mmir ^^t-^mWLt1r^^^uv^y ^ y> mmiim 

o 

[0 0 2 0] 

(2) miS#f41i*-:^n^;/^:^^^-t-;g,li*m=^n t L/chl^. mtm^it^-^ ^ - > 

m.^. n Co ~n c„ i-ecoit^at L/ci t =^#mfc-r^ d) ^csBm<^*n^9:7-Y 

[0 0 2 1] 

(3) T^-f i^^;v'if^^ 2^7Giii«t^^mL> ®2^7Gliiftt^*-:5*v^-c^^3feCT$tL 

miE# 2004-3123238 



mm 2003-434406 ^- v : 3/ 

fz-r^-J^ ;v'If $R=^ll^i- ^yi^u^^y ^ y ji^^) iffe:^'^-^* o r . mm 2 'A%Mi^ 

{±. 4m±<^i5:(^iii*^MM*rn y t L. m-i-fiM^y^'n y ^' t^islt^g. O N 1^°^ -fe 

tfjfB#^illi*-7''n y ^^^z. 0N^i^'^r;^|5c=^^ttHL^ ^ttB $ :^^7t 0 N ti ^ ■fe;vifct:: 

s-:^iHf«mji<^2^7ni^tatit'i3ttsitm^5i;gooN • oFFrBioMfi^f^^-r^ 

[0 0 2 2 ] 

^ n Co ~n Cn S "C CT^^tfO N L Wl^it e> tL. tufB^ttB^5^;^(7)r^jt ^ > 11^ 

[0 0 2 3 ] 

( 5 ) T-V V ^ ;vtf 2 >^7^11iftt;« m 2 >i:7nliiftt'^'=J^v^T%#7fc^^rHm 

i !? Btf|B2^7cffl^=^ia»t-;i>53>ni7v7^ ^tB^^«-e*-oT, ttriBSK^^fllf {± 
> miB 2 ^7GHftl::^tt* 4 ^±(7)^(7)11*^ Wlii*-7'n iJ' t Mmfilf^-^n 

[0 0 2 4] 

n Co ~n Cn t O iiC^P N L V^^O t^-^^t^ ^° ^ - > ^^1" ;g, j; ^ $ ttfc ^ ^ 

t -r ^ ( 5 ) izmmo ^t^u^yy ^ mmmwo 

[0 0 2 5] 

(7) -r^ Mtmi-^2^^7mmzmk\^. m2'A7mmzm':sy>x^m^^m^f^ 

fzmi^it ^ . #M:7fe h * n ^' 9 -7 ^ -7 ^ IBit^'f* MM L T . =F^^ i 19 IBM ^ fi 
fzT4 V9 Mn^^. MMtffiffl 2^7U^^fflfli::J; 19 Sfe-t'5> * n ^^-9 "7 y ^ 
S&^m-e^o-C. tulB2^5nMftii, 4 m±(7)|^(5Diii*^#fMK7^n ^ ^ ^# 

ft$-frTfBii$tLTV^-C. Itfia^M^T'n >7 i^^JC, 0Nlfi5'-lr;vm^^tBi-^0Ntr 
i^-tr;v®cftffi^«t. iOON lfiJ7-{r;vi$C^ttBltMtc J: I9 ^ ^xfc O N ^ 

o'i, tufB2^7C7i6itmfft;i3tt^^^m^§i;gooN • oFFrsiosiifi^is^-r^p^^it^ 

[0 0 2 6] 

^mm^^ n tLfzt^o. „ Co ~n Cn txmtmNK^L^^mmmk^^it. mm 
mmm^mwit. mmmim. nmmm^-nmt^fifz^t^mwitir;^ (?) Kmm(D 

^U^yy^y-^^^^^) If^^So 
[0 0 2 7] 

0FFFBl(DP1il>^M*7^n-7^'^tr^M-ei^(Di:\ B E R '^^^'fe < LT. ^f-^'fb^=l:iM 

mm ^mM-f^fzt) coft^cDSi^] 

[0 0 2 8] 

<^ 2^7niifftt'*5it^ 4 \>X}L(D%%(Dm%'^M-\^'WM^x2. y^tL. m^HMmy^^ y ^ 
^if^hON^^^ )^m.(omt^h tf ^-y =^rte ^ -^-c t-v ^ ;v'ltf|i*wB#i l. # 

lii^^mffi(75 2<^7C^^m^iC:^lt^^ffi3fc5ift<^ON • OFFF^O^fl^lf* 
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mmm 1 1 

[0 0 2 9] 
[0 0 3 01 

-•If « 1 2 lb ffilt^ fL^ u—^'yt^mmRV'KMir^ ^ J; o T#M:)fe:S:y'^%#^ 

^^9 7 4 y ^IBii^ifrl 6 lcS< 1 8 mrffiii'-A;^7°'; ^ l 4 IciBV^T 

$ :}x/c#BS^ ^>^ni7 77^-;'^ IBitift# 1 6 < #FS^^m 2 0 i: . ttflB* n 

^y^y^ mmmi^ i e r =^ rim l t ^ jci&^i- ^ Hilt ^j^^ ^ > 2 '^Tum^^n 

^ir^fzib<Dmmyt^W^2 2 O N li° iJ' ;i'^^ffl^g 2 4 2 6 h =£r 

[0 0 3 1 1 

-r;g)7ti60lf-AJ^dp;^/N°>^'l 8A^;. 59-1 8Bt. ^^^^Mt?l 8 C "7- 
[0 0 3 2] 

tfriamft^fc^m 2 2 {4. miB>3^n y ^tmmi$^ 1 6 tt»#:7fcc03l6 

tt<DMS± i^BB« $ fifzmP. V > X 2 2 A t . C: cDlSft 1/^^X2 2A^3J;o-C HiliTfe^^^lt 
ft$fL^f4St'@B®$;h.f^Mft^m^ 2^7Ei^|^t{i:^-e^^Jif^*^2 2Bt. ^m^X 

[0 0 3 3] 

tfi|BJftf«^^2 2iCi3lt^> ttrlB|§ft^>X2 2At*tft*i^2 ZBtomi^^ii. M 
2(D\£~2.xy°V 3;6^1B*$tL, ^m.UyX2 2 A =lrfio fcHItlf^cT)— f|5^^aiJ:^tr 

[0 0 3 4 1 

tuiaONlfi5'-fe;V^m^«2 4(4. 2^7n^^tffill2 4 ARXf 0 1^ \£ ^ ^ 
M2 4 B:a^^«^$;}xTV>^o tulBRItTfeJis tiflB 2 ^TnTfe^tBtl 2 4 A icAMt-^ <£ d 
t'^tL-CV^T, X. tulB2^75:)l&l^tB^2 4 A<Dffi;tJ#-^{4. tulBO N b° -t WJfe^ 
M2 4 BtcA;^:1-^ i d t::$tLTv^;&„ 
[0 0 3 5] 

i<^0Nt>-t:;vm#ii^^S2 4 B <Dm^^^<7)m^ii. mmmm.m^mw2 e ^ca;^ 

plB?tf«^2 2 B^-e<^AtJ<t^^> ti.7t Wilttc^cfv^-C 1 Xti 0 t "T 

[0 0 3 6] 

mm^mit^mm- 1 sat. mmmw 2 s i o iBiti--^ § -r^v v ^ ;vitfii^ 2 ^ 

TuMftt^^ife m 2 ^7n®ft<^'l«lcS'C?v^T> mrIB%'»:^^SW^^P1-S J: d (^ ^ 
[0 0 3 7] 

miBMW^* 2 8 (4. ^(^^B^^-r ^ i d t::. fB«i--^§ i^'^' ;i'if 2 ^yumm^ 

[0 0 3 8] 

M#^-e2 8 J:o-Cff-^<h1-^liH'^f4. Mx.Jf|lI2 (A) ~ (C) K^-^ix^h X ^ iiZ 

So X. tiK4P^g2 8 {±. tufBllI2 tr^$tLSiift^#^^. 3 x 3 iiI*o#f5:iii#:7^n 
oT^*!lLT^^-rs J; d t^^tL-cv^So S2lci5V^-c. fi'fe(^®^i40N ti> -fe 

[0 0 3 91 
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't)vmi-A^om<Dm^i±m3 (a) . im<7)iM^i>±m3 (b) . • • • drn'^m^itms ( 
J) x-mi^vx\^^^o 

[0 0 4 0] 

2 8 -Cii. ^mfill*-7^~n ^ |*]T?O0 N li 'fe;i-i^^lil^^-r\ 0-9 ®* 
[0 0 4 1 ] 

(J) <D-^M'fh<7)T^^\Z7n^i^^ ^ ^ gCo-gCgOltfnt =fe^c t^oT. ^<^:^-^ 
- 5 1 2 = 2 ^ i: >Sr 19 . W-^itm^ 9/9 = 100 %X^^o 

[0 0 4 2] 

~-^-y^iWLX\^^:h m^i<z it^ O N t° ^ ;v^coi!'- ^fe v^li-^-iJrfi tt-e«^i- ^ i i: ^ "C 
[0 0 4 3] 

I^Ox-Jf. HIS ic^$;i^;S^f-i-^h^^i3V^-C. ONt:^'-fe;vi$c;6^^0 ~4 (US (A) ~ (E 
[0 0 4 4] 

>XliZ^ ^^uv^y A 1 6 tc. tulSMW^g 2 8 tiJ; o TtUfSP $ ^Fem 

^Pfll 8Ct:\ T-V vi5';HWm^. ±IEOJ: ^ tc2^5nco]iif^t^t^^<bL/c±-t:\ 

[0 0 4 5] 
[0 0 4 6 ] 

tiSCT 2^7nllifttwj3tt^®*l5^;?i^^ii§tL, ■7-Va^V>'Xl 8D^aoT*n 
^^yy -i V ^ 1 6 HS|^ $ o 

[0 0 4 7] 

X. V y ^ 1 4■eKM$i^/i#M^tt> 5 9-2 0 At?^l^$tL;2)e:i:lcJ; 

o -C. * n iJ'- 9 -7 ^ fflW'fr 1 6 IcMIt ^ o 
[0 0 4 8] 

IB 2 :^7C®^'[f n 9 i, t L T|e«$ tL;2> i i :& -I, „ 
[0 0 4 9] 

tulBi|^<*7l605^;g^ilI0|5^. 2 8 (4. tuiz£o J; n \z^ v ^ ;U"ltf|^ 2 ^tc 

[0 0 5 0] 
[0 0 5 1 1 

r^V V ^;V'|tf^oS^^t'{4. tulE^f^^^M^ 1 8 C<7)^iii*=^ 0 F F i: LT. #hs 
yt<D ^^yi^ui^'yy 4 y ^ mMMi^ 1 6 K^Mir ^ ^ . ^'i^ u^^yy^^:^ IE«#: 1 6 
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[0 0 5 2] 

8 cx-H-^^fifzmimmm'^2 2 B<Dmim:mm±Kmi^^fi^o 

[0 0 5 31 

[0 0 5 4 1 

[0 0 5 5] 

[0 0 5 6 ] 
[0 0 5 7] 

tfriB2^7C^;^ffi^2 4 AtC:fev^T^ffii-^llift<^lii*2 5<7)-9--rXii. 1214 (B) 

^^^n-S. J: d tc, 114 (A) ^C^^tL^#ft*T-2 2 B-t^coliftt'^tt'Slii^-^^Xo 9 
It, ip-t,, mfili^y'n-^^'UBti^^jSLT^lt^tL-CV^T. 2 ^7n7fcftm=gp2 4 Ati^ 

[0 0 5 8] 

tfrfB0Nli°^-b;vM^^M2 4 B{±, 2^7U^fttB^2 4 A^e)- (^M* i^mit^m 
1 8 C-t:-c7)^f4|lj*^~~n -7 ^ UB) ft<7)7fefiic J; o T . O N li> -lr;i/ii/&^'0 ~ 9 <^V^-f 

[0 0 5 9] 

0 5 {4, ^^iO)ftmcO«^*^L7t:'^>cOT~^ 0 5 (A) {±. tt/ix- iS^M 

ft^^L. X0 5 (B) 2^%7fcltmt?2 4 At' J; ^^tmilft^^LTV^^o 
m^i^i}-^Mi<ir:bfzi^^z^ 0 5 (B) "Cii. lffl*^coltm^a:^m#^-e, ^j^mKii 

[0 0 6 0] 

t^o-C. 05 (B) tc^:^:?x;i, j; ^ ti. 2 ^^TCTfet^mt? 2 4 A-trc^lI* (TOlli*-7^~n 
y ^ lizmm-t^) Xli^ Mx.«\ 0 5 (A) X(D:^±(D 9 iMCOM^-:^^ h ^ W-HM^y'd 
y^Xli. 05 (B) K^^fi:hms-^^h. ON ^ jv^-^^ 3 tm^^i-i^ o 
[0 0 6 1 ] 

Jtft*^2 2Btci3V^-C. 1fiia0Nt°^'4r;vft:e)^^3<7)^{4®*rn';'^4'O9lii 
^(7)^^ fc' tt ^ XMitM^miH $ tL. milBf iJ^ ^ i^fz 0 N H° ^ -fe 3 tc ^ t T . 

6 IB^^^'O F F i: LT»J$tL. ^ffi^-fb • ^9 -fTIE^^TTCOr ^ ;V'[f ;g 

[0 0 6 2] 

mum^^mmw 3 0 ^ tt 0 n / o f f n° ;v of ii r/ ^ tL tc*-:^' < ftn-eti ^ 

[0 0 6 3 ] 

0 6 tiistt^ ;^ X y 1 0 1 -e{4. MffiiRM'*^ 2 2 B Ki^\^^xmmM-^(om^^m ^ 
-r^ (0 7 (A) mM) o 

[0 0 6 4] 

;^-r>>'-/2 0 1 ic^v^-C. tfrlB 2 ^7C^^m# 2 4 A J: I9 ^ #M*yn«yi^# 

f4Tr(7)|iift^tffi =Sr^TV^. tuilfT) J: d ON tf i^' ■fe;V^^tB^g 2 4 K 2: ^ Will*:7-n 
^^<7)0N(i^'^r;l/m^^ffiLT. W'(im^^«2 6 ^^^/hLT. ®mM^«3 0t::W 

[0 0 6 5] 

miE#2 004-3123238 



#11 2 0 0 3 -4 3 4 4 0 6 ^- : 7/ 

MftM^ttS ^T^y'l 0 2^Z.^\,^X'm^^(Dit-M'k. 07 (B) ItZTY^^ih 

^ J: ^ iizmn^itL. 7.7-^yzt\ 0 3 icmtfo 
[0 0 6 61 

[0 0 6 7] 

iOJ^^. 1117 (C) \:.7^-^tL^i.>)\L^ mW^-^^^ . ^ffi5fe^<^#-v^3l®<7)|ii* 
75^' O N tf -t ;v i: f IJ iff :^ tL ^ o 
[0 0 6 8] 

A0O7^-i5'=lr#HSL-Ca:.7-fIiE^L. ^l::;^ x y 1 0 5 v^T. ROM3 2(7)#-^ 
[0 0 6 9 1 

[0 0 7 01 

-g- ^ -e. H^Mft^ 2 ^TC^Itmf? 2 4 A-C'f^tB-tS h ^ (7) iS'M ^ 5 V v^i^^/f^M 
J:9'fei#'^l^{4> (1) II^BfPHl^*< (2) S^^/^°7-^S<-r;&. (3 

[0 0 7 1 1 

(3) <7)t^-^^bc9 0Ne^'-fe;v^^F^51<:^^> HI 3 tC:fe\/^-C. M£«^ONt° 
[0 0 7 21 

^ .is n iJ'-' 9 :7 ^ >7 ^ IBM* 1 6 r ^ MM L T if$|i ^ #^1" ;s i6 .i^ n "7 
[0 0 7 31 

[n 1 1 :^mmo^mm 1 *n y 4 y ^mmw^mm^TT^tyt^^mm 

{m3] m^MMlKisx^^x, ^n^y''oy^RXJP^(DM^iiLmmTuy^iiZ^oX 
$ tL# -i- jt:^^° ^ - > (JOM ^ ^-f li' -7 h-r y y lift 

[m 6 1 mmmm i <75MftMs^et'*5tt^iii*ooN/o f f ^grfij^LTisft^sts" 

[ HI 7 1 |WI |lift^!OiS^« ^ ^ O N / O F F -fe ;K7)f IJ ^iifl ^ 
[^f-^ome^l 

[0 0 7 41 

1 Q—Ti^uifyy ^ y ^ |B»#^^g 

1 Q-'^^u^^y ^ y^mmm^ 
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1 8 -'m^jt^^ 

1 8 C-^P^^^PIf 

2 0 -#13^^^ 

2 2 -mmit^^ 

2 2 B-Jtft*^ 

2 4 •••0Nt:°^^2;i'm^ffi^S 

2 4 A-2^7C^^m=lf 

2 4 B-ONli^^r;V»J^^S 

2 5 

2 6 -'m^m&^m 

2 8 -tijfll^-g 

3 0 -mm^mmw: 

3 2 -ROM 

3 2 A — E C CT--r;V 

3 2 B-f^^<t-r-:/;v 
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imm^] mm 
[mu 
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(C) 

nngyggg ji^ 



^ = OF Ft" ^-t?;u 
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^ — V 



3/ 



LU 



□□I 
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o 



CO 
CO 

II 

O 




-4^ 
CO 

II 

CO 
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□I 



D! 



CO 
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CM 

O 



nam 

MDD 
DDL 



cn 



cn 



CD 



II 

O 

<7> 







□ 






n 


1 1 
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□□□ 
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^ — -j 



4/ 



[11141 

(A) 



UB_ 

□□□!□□□!□□□ 

□□□pnqDnn 

□□□□□□□□n 
□□□□□□□□□ 

□□nnnopDn 
□□□□□□□□□ 
iDgpoDdDDn 



(B) 



i 



15] 

(A) 



.UB 



(B) 



3 


7 


4 


6 


1 




4 


6 


8 
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me] 



101 



201 



04 



3i: 



105 



mmmm 






J 102 












i loa 






ON/oFFt°'i7-ir;u 











32 



32A 



ECCt^- 




32B 







ffiSE^ 2004-3123238 



#11 2003-434406 



6/E 



[iE17l 



(A) 



AAABBBCCC 
1 2 3 1 2 3 1 2 3 



A 



(B) 



ACABCABCB 
2 1 3 3 2 1 2 3 1 



(C) 




ACABCABCB 
2 1 3 3 2 1 2 3 1 



aiiiE# 2004-3123238 



#M 2003-434406 



1/E 



mm 

W.^HM^yu y ^ i'iott^ ON t>-fe;i/i5:<7)^:^^/^->Sr < t ^ 2 aao^^p-^4t/^°i$' - :^ 
^rM^^ir-C 2^7nlift=^S^-t^ i 9 ic^tL-cv^^o S^Bft^fi. ^fsiiii^^^n <;/ 
<^*fi:=^ 2^7C^^liJf^2 4T?:^iULT. ^<7) 0 N tf^J' •fe;vm=^*llfeL, W-fifSrlS^Lfc 

±t:\ «ft*^=- 2 2 B <£ ^mmkm ^n^J: V o 
mi 



miE# 2004-3123238 



l/E 



2003-434406 



m 11 A 



mm^^ [000003067] 

1 . ^M^j? B 2003^ 6^270 



miE#-^ ffifE#2 004-3123238 



